BULLETIN 1024 


4 


BY B. F. STANTON 
YORK STATE COLLEGE OF 


‘ 


CORNELL EXTENSION 


CONTENTS 


Development of Pipeline Milking in New York 
Types of Systems — 
Equipment Used in Pipeline Milkin 

Checking Farmer Experience 

The Change Over to Pipelines 

Operating Problems 

Initial Investment 


Operating Costs 

Saving Effort and Labor 
Comparing Time Saved and Costs 
To Buy or Not To Buy 


A publication of the 
New York State College of Agriculture, 
a Unit of the State University of New York 
at Cornell University 
Ithaca, New York 


6 


PIPELINE MILKING- 
lts Place on Your Farm 


B. F. STANTON 


During the last ten years a new method of moving milk from the cow to the 
milkhouse has been used on a number of New York’s commercial dairy farms. 
Capital in the form of pipeline equipment has been substituted for labor to 
carry milk. Like the gutter cleaner, this new milking equipment has been de- 
signed to save effort and time or allow one man to accomplish more. 

Most new equipment is designed to fill some need. Not all of it is fully 
successful. As might be expected, lots of questions are being raised about pipe- 
line milking and its place on commercial dairy farms in the Northeast. Before 
investing in such a system, a farmer should learn as much as he can about pipe- 
line milking. 


Here are some of the questions farmers are asking. They are the type of 
questions this bulletin will try to answer or discuss. 


1. What is involved in pipeline milking ? 

. How good a job does the equipment do? 

. In what kinds of situations can pipelines be installed ? 
. How many changes will a pipeline involve? 

. How much will a pipeline system cost initially ? 

. What will it cost to operate this new equipment ? 

. How much labor will a pipeline save? 

. Will this equipment really pay for itself ? 


DEVELOPMENT OF PIPELINE MILKING IN NEW YORK 


A few New York dairymen have been using pipelines for 30 or 40 years to 
carry milk from the cow to the milkhouse. Most of the early systems were 
designed especially for the farms where they were located. They were unusual 
enough to attract attention and to serve as a form of advertising for purebred 
breeders or retail milk distributors. These systems were expensive and usually 
were financed from non-farm income. 
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TYPES OF SYSTEMS 


After World War II pipelines began to appear on commercial dairy farms 
where operators made their living primarily by producing milk. The first systems 
were installed by men who had converted to loose housing and milking parlors. 
Pipelines were easily adapted to all types of parlor arrangements—tandem, walk 
through, and the more recent herringbone. 

Since 90 percent or more of the cows in the Northeast are milked in stall or 
stanchion barns, pipelines were soon developed for this situation as well. Two 
types were placed on the market. One, sometimes described as an around-the- 
barn system, carries milk directly from the cows to storage much as the systems 
used in milking parlors. This requires a pipeline which circles the barn in the 
same fashion as the vacuum line with an outlet in the milkhouse. The second 
type, often called a transfer system, collects milk with a pipeline at dumping 
stations within the milking area itself. Neither of these systems requires major 
changes in the layout of a conventional barn or milkhouse. 

Recently a few farmers with stall barns have built a milking parlor near their 
present milkhouse and installed a pipeline milking system there. Each of these 
arrangements is somewhat unique. Little research has been done to design effi- 
cient methods of moving groups of cows from the barn to the milking parlor 
and back again. Holding areas of various types are being used. 

While this new type of milking arrangement has not been tested widely, it 
merits serious consideration. It has obvious advantages during the summer 
months, since the cows can be milked without running them through the barn. 
However, some good method of moving the herd from stalls to the milking 
parlor and back must be developed for the winter months. 

There were probably less than 1000 pipeline systems in use in New York in 
1958. Most have been installed in the last five years. The majority are located 
in milking parlors, but around-the-barn systems have been increasing in 
importance. 


EQUIPMENT USED IN PIPELINE MILKING 


Whether a pipeline goes around a barn or through a milking parlor, the 
basic equipment needed is similar. Every distributor of pipeline equipment 
manufactures or sells conventional milking machines. Special milking units 
with longer lines and modified claws are basic parts of a pipeline system. A 
vacuum line, pump, pulsator, and motor are included in all types of systems. 
Milk is carried to can fillers or a bulk tank through heat-resistant glass or stain- 
less steel pipe. Special equipment, such as a releaser, is often required to dis- 
charge milk from the pipeline into cans or a bulk tank. 
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Equipment for cleaning the milking units, pump, and pipeline are also re- 
quired. Variability here is great. Some systems are almost fully automatic. The 
whole system can be cleaned in place with little or no supervision. Others 
involve wash tanks and solution racks similar to those already in use on many 
farms. 


A more complete understanding of the various types of pipeline systems and 
the equipment used in them can best be obtained by observing some in opera- 
tion. Your local distributors of milking machines and the Extension Service 
will be glad to provide suggestions of farms you might visit as well as more 
complete diagrams and pictures of individual systems. 


CHECKING FARMER EXPERIENCE 


To learn more about farmers’ experiences with pipeline milking in a variety 
of situations, 94 dairymen were visited during the summer of 1957. These 
farmers were located in the two areas of the state where pipelines are most 
common. One is in Southeastern New York close to the New York City and 
Connecticut markets. The other in Western New York includes most of the 


Location of farms visited during the study of dairymen's experiences with 
pipeline milking equipment. 
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Buffalo and Rochester milksheds. All of the commercial dairymen in these two 
areas who had used pipelines for at least one year were included in the study. 

These dairymen had larger than average herds. Most milked from 30 to 70 
cows. In Southeastern New York a high proportion of the pipelines had been 
installed in conventional stall barns. In Western New York loose housing and 
milking parlors were most common. 

Nearly all of these farmers were enthusiastic about their pipeline systems. 
They were an above average group whether measured in terms of size of busi- 
ness, capital position, rates of production, or management ability. Not all were 
first-rate farmers, but most were. The group included a good distribution in 
age and experience. A number of young men with heavy debt loads and ex- 
panding businesses were included along with older, better established farmers. 


THE CHANGE OVER TO PIPELINES 


All types of pipelines will carry milk efficiently from the cow to cans or a 
bulk tank. None of the farmers visited had experienced prolonged mechanical 
difficulties with their systems. 

Changes in the barn or milkhouse at the time of installation usually were not 
very great unless a bulk tank also had been added or the size of the herd was 
increased. Old vacuum lines, pumps, and electric motors were used with the 
new pipelines whenever they were of sufficient capacity. Attempts to use too 
small a pump or motor usually led to difficulties. One of the most common 
errors made at the time of installation was to misjudge the capacity of equip- 
ment already on hand. Invariably this led to a poor job of milking and a later 
change in motors or pumps. When the number of cows milked was increased 
substantially, most of the old milking equipment was replaced. 


OPERATING PROBLEMS 


Dairymen using pipelines had few complaints about their systems. Operating 
problems generally have been minor. Errors in judgment on the part of local 
distributors and farmers concerning capacity of equipment or operating pro- 
cedures have been overcome easily. 

Cleaning the pipeline system completely and effectively has appeared to be 
the primary problem facing pipeline users. In some areas rancidity of milk has 
been attributed to the design and subsequent cleaning of pipeline installations. 
Changes in the design of some milk pumps, gaskets, receivers, milk cocks, 
strainers, and releasers appears to be necessary if a system is to be completely 
cleaned in place. However, there appears to be vo question of meeting the 
requirements of city and state health departments if relatively minor changes are 
made in present systems. Clean milk can, and is, being produced with pipelines. 
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The installation of a pipeline does not mean that sampling and weighing 
milk from each cow is no longer possible. Over half of the 94 pipeline users 
were members of DHIC’s or were owner-samplers. Milking time per cow is 
increased if each cow’s milk does not move directly down the pipeline. However, 
every type of system can be set up to allow for weighing and testing milk at 
least once a month. Daily weighing with jars in the line is possible. Most of 
this special equipment, however, is not very far out of the experimental stage. 


INITIAL INVESTMENT 


No two pipeline systems will be exactly the same. The most important things 
that determine its initial cost are the size of your milking herd and the type of 
barn and milkhouse arrangement you now have. If a pipeline installation is 
made when other necessary changes in the barn or milkhouse are being made, 
the total bill may be large. Direct costs for the pipeline itself may be less, how- 
ever, because a new water heater and new wiring were required anyway. 


TABLE 1. ORIGINAL INVESTMENT IN PIPELINE MILKING 
EQUIPMENT PER COW 
(94 New York Dairy Farms, 1957) 


Investment per cow 


Size of Milking 
herd (cows) parlor 


Under 40 $ 52 
40 - 49 34 
50 - 59 27 
60 and over 18 


*Less than five observations. 


The original cost of the special equipment such as pyrex or stainless steel 
pipe, milking machines and hoses, pumps, motors, releasers, and washing equip- 
ment needed for a pipeline installation were obtained from each of the farmers 
studied in 1957. Major changes in wiring, new buildings, or similar invest- 
ments were not included in determining the initial investment per cow shown in 
table 1. Current list prices for comparable equipment in 1958 are from 10 to 
20 percent higher than the figures listed in the table. 

The investment per cow in pipeline equipment is more variable on farms 
using milking parlors and loose housing arrangements than where pipelines are 
installed around a conventional barn. One of the main reasons for this vari- 
ability is the difference in opinion among operators and equipment dealers on 
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the number of milking stalls required for different size herds. If there are a 
relatively large number of stalls for the number of cows milked, the cost of the 
milking parlor and all other equipment used is proportionately higher on a unit 
basis. Personal preference and the number of men milking are important factors. 

There is less opportunity for variation in the basic system required in a con- 
ventional barn with two long rows of stalls. Likewise, the initial cost per cow 
is more stable as the size of the herd is increased. 

While there is evidence in table 1 of a considerable reduction in the initial 
investment per cow on farms using milking parlors as herd size increased, this is 
much less true on farms with around-the-barn systems. A final estimate of costs 
for your farm must be made considering the usable equipment you already have 
and your particular building arrangement. 


OPERATING COSTS 


The original cost of pipeline equipment may seem to be the biggest obstacle 
you have to face in considering such a purchase. The cost of operating the 
system over its lifetime is probably even more important. Operating costs take 
into account the original purchase price by dividing this amount over a period of 
years and adding in the cost of borrowing money to cover such an investment. 
They also include such important items as the repairs that may be expected, 
electricity, cleaning compound, strainers, and other supplies. A good estimate 
of total operating costs for any equipment indicates how much this system must 
add to total income or reduce other costs, such as labor, to pay its way. 

Annual operating costs were figured for each of the farmers’ pipeline systems. 
Fixed costs, such as depreciation and interest, were calculated and spread over 
the expected life of the equipment, or at least what each farmer thought its life 
might be. These usually amounted to about 50 percent of the final total. New 
cash expenses that resulted from using the pipeline, such as cleaning compound, 
special strainers, and other supplies, were easy to obtain. These added up to 
between 20 and 40 percent of annual costs, varying widely because of the dif- 
ferences in hardness of the water used in cleaning the system and the number 
and type of strainers used. 

The cost of electricity and repairs was also computed. Farmers had not put 
in special electric meters to find out how much extra power it took to pump 
milk through the pipelines and heat water to clean their systems. The additional 
electricity required over and above what had been used when milking with 
conventional milking machines was estimated as closely as possible. In most 
cases a slightly larger motor was used after the pipeline was installed. However, 
most of the added cost of electricity was for hot water. For example, the annual 
cost of additional electricity used for a pipeline on an average sixty-cow dairy 
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with an around-the-barn system was $130. Of this, about $100 was for heating 
water and $30 was for the increase of a half horsepower in the motor. Electri- 
city made up a little less than 20 percent of the $700 for annual operating costs 
on this fairly typical farm. 

Few of the farmers interviewed had made repairs on their relatively new 
equipment. There was no good way to estimate how large repairs might become. 


COMPONENTS OF ANNUAL OPERATING COSTS FOR 
PIPELINE EQUIPMENT IN MILKING PARLORS 
(New York Dairy Farms, 1957) 


ADDITIONAL 


FLECTRICITY 


HOT WATER 


DEPRECIATION 23% 
CLEANING 
COMPOUND 


20% 


Average costs for operating pipeline milking equipment in milking parlors 
amounted to $345 per year. About 50 cows were milked with an initial 
investment of $1550 in special pipeline equipment. 
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One percent of the original cost of the equipment was charged each year as 
an estimate of what repairs might be expected to be over the life of the system. 
This contributed about five percent to total operating costs. 


Annual operating costs figured in this way amount to between $5 and $15 
per cow. The effect of increasing herd size on annual operating costs for the 


COMPONENTS OF ANNUAL OPERATING COSTS FOR 
PIPELINE EQUIPMENT IN STALL BARNS 
(New York Dairy Farms, 1957) 


ADDITIONAL CLEANING 


FLECTRICITY COMPOUND 
HoT WATER 


INTEREST 


DEPRECIATION 
26% 


27% 


Average costs for operating pipeline equipment installed around a con- 
ventional stall barn amounted to about $710 per year. More than 60 cows 
were milked under average conditions using an initial investment in special 
equipment of $3750. 
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two common types of systems on the farms studied is shown in table 2. The 
additional cost of milking with a pipeline in a conventional barn cannot be 
expected to be less than $10 or much more than $20 per cow per year. In- 
creased herd sizes has a bigger effect on annual costs when a pipeline is installed 
in a milking parlor than when located around a conventional barn. 


TABLE 2. ANNUAL COSTS OF OPERATING PIPELINE MILKING SYSTEMS 
(94 New York Dairy Farms, 1957) 


Annual cost per cow 


Size of 
herd (cows) Milking parlor Stall barn 


Under 40 $ 11 * 
40 - 49 $ 12 
50 - 59 12 
60 and over 


*Less than five observations. 


SAVING EFFORT AND LABOR 


One of the most logical ways to pay for pipeline equipment is to reduce labor 
costs. The main advantage usually stressed for pipeline milking is the saving 
in time and effort that this equipment makes possible. 

The 94 farmers who had used pipelines in a wide variety of situations had 
also had a wide range of experiences in saving labor after their new equipment 
was installed. Just because new equipment will allow a man to save labor does 
not mean that every farmer will take full advantage of the opportunity. There 
is such a wide range in the way dairymen milk with either conventional or new 
equipment, that there will always be some who can do the job faster with stand- 
ard milking machines than others can do with a new, complete system designed 
to save as much effort and time as possible. 

Each of the men using pipeline equipment indicated how many men were 
milking and doing the regular dairy chores and how long this took from the 
time work started in the barn until feeding and washing up were finished. 
Estimates were made for both summer and winter. Insofar as possible each 
dairyman also gave the same information for his situation before a pipeline 
was installed. 

In general, current estimates of the time used in milking and feeding, as 
well as handling and caring for dairy equipment, appeared to be accurate. Re- 
calling earlier experiences was naturally more difficult. Direct comparisons of 
savings in labor resulting from the change-over to pipelines cannot be made 
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because changes in barn arrangement, milkhouse, and size of herd very often 
occured simultaneously. All could have a separate effect on labor efficiency. It 
is of interest, however, that about 15 percent of the men using milking parlors 
reported no saving of time after installation of their pipelines and 20 percent 
of those installing systems around stall barns had the same experience. All 
others, 80 to 85 percent of the group, reported definite increases in labor efh- 
ciency. The majority indicated rather modest improvement—from one to three 
minutes saved per cow per day. However, the total effect of some of the changes 
(where herd size was doubled and barn layout changed), was very striking. 
A great deal depended on the efficiency of milking and organizing before the 
change. 

‘Perhaps one of the best ways to see how pipelines were used as an important 
part of a move toward increasing labor efficiency is to compare the average 
number of cows milked per man before and after pipeline equipment was in- 
stalled. All of the change shown in table 3 is not the result of pipelines, but 
they helped to make it possible. 


TABLE 3. AVERAGE NUMBER OF COWS MILKED PER MAN 
BEFORE AND AFTER INSTALLING PIPELINES 
(94 New York Dairy Farms, 1957) 


Pipeline system ; 
per man Milking parlor 


Stall bam 


Summer: 
Before pipeline 18 
After pipeline 33 
Winter: 
Before pipeline 20 
After pipeline 34 


The figures in table 3 cannot be used to compare the relative efficiency of 
milking in conventional stall barns and milking parlors. Herd size was not the 
same. Changes made were different in the two sets of situations. It does show 
that one man can milk more cows in either type of barn with this equipment. 
The changes made when milking parlors were installed were usually most strik- 
ing. Loose housing is more flexible in terms of the number of cows that can be 
handled. Size of dairy was more commonly increased on farms where milking 
parlors were used. 

Averages do not tell the whole story. Most commonly, from 20 to 30 cows 
were milked per man regardless of the type of pipeline system used. Again 
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there was more variation among those using milking parlors. Over half of this 
group were milking 30 or more cows per man,, a few as many as 50. On the 
other hand, two-thirds of the dariymen with around-the-barn systems were 
concentrated in the group milking 20 to 29 cows per man. 


COMPARING TIME SAVED AND COSTS 


The number of cows milked per man on farms using pipelines reflects two 
important ways in which the additional costs that result from installing and 
using pipelines can be met. Merely saving time is not enough to justify owning 
new equipment if that time cannot be used to good advantage somewhere else. 
Either one man must be able to do more productive work or hired labor other 
the operator must be eliminated if a pipeline is to pay for itself by reducing 
labor costs. 

The average cost of operating an around-the-barn system in a stall barn for 
60 cows was about $700 per year in 1957. If labor were valued at $1.25 per 
hour, 560 hours of labor would have to be saved by the pipeline system to make 
it pay. Most dairymen do the milking themselves or have a regular, full-time 
man to do this important job. About the only way to save 560 hours at milking 
time is to have one less man on the job or have the regular milking crew handle 
more cows in about the same amount of time as formerly. 

The following cases are representative of the most commonly reported ex- 
periences of those who had put in pipelines. A young man who wanted to 
expand his business from 18 to 30 cows or more but did not want to hire a 
full-time man used a pipeline to make the job of milking more cows by himself 
feasible. A father and son operating a 70-cow dairy with two regular hired 
men in addition to themselves, cut down to one regular hired man and day help 
during the summer after installing their around-the-barn system. Three men do 
the milking and chores during the winter instead of four. In both cases the 
pipeline system 4e/ped to make the changes possible. It was not the only factor 
involved, but a very important one. 

Not everyone had saved labor or was milking more cows after installing a 
pipeline. In some cases it probably cost more to produce a hundredweight of 
milk after installing this new equipment. Here, saving one’s back or the pleasure 
of having a new piece of equipment and working less rapidly while milking was 
balanced against the additional costs of the pipeline. 


TO BUY OR NOT TO BUY 


No two families are faced by the same set of circumstances or have the same 
wants and needs. Hence, making blanket recommendations about pipeline 
equipment would be foolhardy. It is clear that some farmers are making good 
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use of pipeline equipment. They are satisfied and enthusiastic about the job 
done. They are paying for the use of pipeline equipment either by saving labor 
or milking more cows with the existing labor force. But it is not equally clear 
that you should install a pipeline on your farm. We would need to know more 
about your business, your financial position, and your long range plans before 
making such a recommendation. 

Before making a decision about a pipeline, you need to learn as much as 
possible about the different types of pipeline equipment on the market, what 
they will do, what their special features may be, and how well they work. A 
visit to farms where pipelines are being used will help you to get some per- 
spective on equipment. Most local salesmen or dealers for the respective manu- 
facturers will be glad to give you an estimate of the cost of installing a system 
to meet your particular needs. Current list prices are generally higher than 
those listed in this bulletin. However, you can expect some variation between 
dealers in both the installation they recommend and its original cost. 

The above statements merely repeat the kinds of things you normally do when 
considering any new piece of equipment. Some additional information about 
pipeline has been made available here. 

What else do you need to consider? How do you evaluate all these pieces of 
information? At this point individual differences between farms must be recog- 
nized. Your present business as well as your objectives and desires become very 
important. Answering the following broad questions should help you reach a 
reasonable desicion. 


1. Can you make effective use of a pipeline by reducing the number of 
men milking your present herd or by milking more cows with your present 
labor force? 


Saving time and labor can only be accomplished in a few ways. If there's 
no room for expansion in your present business because the amount of crop- 
land or the barn or your labor force cannot be changed, then a pipeline is 
less likely to pay for itself than when the growth of your business is not 
limited. 

One way to look at your situation is as follows: Figure out how much 
milk you produced per man last year. If you already are producing 200,000 
pounds or more per man, then you are well above average in labor efficiency 
compared with other specialized dairy farmers. Adding more cows might 
tax your labor force in critical seasons such as planting time and when hay 
and other forage is harvested. However, if you are producing between 
100,000 and 150,000 pounds of milk per man currently, you need to look 
for ways to improve your efficiency. This can be done by either increasing 
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total production with your present labor force or continuing with your pre- 
sent herd size and reducing the number of full time men on the farm. 


2. How many other changes in the barn, milkhouse, wiring, or number 
of cows will be required to take full advantage of a pipeline? What changes 
=A in your business will result from pipeline milking? 


|: If a bulk tank has already been installed, changes in the milkhouse or in 

j wiring are seldom necessary. Otherwise, it's likely that you will have to do 
| some rearranging or spending on the buildings. If a new pipeline means 
more cows to milk, then additional capital for the cows, changes in the barn, 
and new dairy equipment must be found. This adds up to a major change 
in the business. Long range plans for your business need to be brought into 
focus. For example, you will need to know how many cows you can feed 
from forage produced on the farm. If you have a stall barn, you must try to 
look into the future and decide whether you will eventually be milking your 
herd in a milking parlor connected to your barn. In that case, an around- 
the-barn pipeline may not be feasible. 


A pipeline may require a minimum of changes or make possible a major 
reorganization of the business. Both possibilities should be examined. 


3. Do you already have on hand or can you borrow the capital required 
for pipeline equipment and whatever additional changes are necessary? Is 
this the best alternative use for this amount of capital? Would some other 
alternative return more to the business per dollar spent? 


Capital is always scarce or at least most people have more ways to use it 
than money to spend. If you can get enough money to buy new equipment 
ris and finance whatever goes with it at standard rates of interest, then one im- 
: iF portant question is quickly settled. The more difficult ones cannot be dealt 
with so easily. Is a pipeline milker the best investment you can make now? 
What are your alternatives? Should some of them come first?. Do you need 
better cows before you get a pipeline? Would an improved forage program 
mean more dollars in your pocket ? 

We have tried to suggest some ways to look at the alternatives of adding 
a pipeline by balancing its costs against possible savings in labor and similar 
advantages. The same process should be repeated for a few of the other 
; important possible uses of new capital in your business. At the very least, 
' you should try to think out what some of these alternatives might be and 
k how important they are relative to this one. 


Nearly everything presented about pipeline milking so far has been viewed 
7 from a dollars and cents point of view. Naturally some people will consider 
pipeline equipment regardless of its costs or its effect on net income. A bad 
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back or heart condition may dictate what must be done if a man is to continue 
farming. A pipeline will save physical effort and energy on every farm where 
it is installed. A pipeline as part of the equipment in a milking parlor with 
elevated stalls provides one of the easiest ways to milk now available. 

In looking ahead to dairy farming in the next 20 to 30 years, pipelines and 
milking parlors may become standard equipment on farms with conventional 
stall barns as well as for loose housing set-ups. Young dairymen who can make 
effective use of such a system now, may have a competitive advantage over their 
neighbors for a number of years. Careful analysis leading to a wise decision 
may mean extra income and more leisure. Pipeline milking may or may not 
make sense on your farm, but it deserves consideration soon. 


FEBRUARY 1959 


Cooperative Extension Service, New York State College of Agri- 
culture at Cornell University and the U. S. Department of Agricul- 
ture cooperating. In furtherance of Acts of Congress May 8, June 
30, 1914. M. C. Bond, Director of Extension, Ithaca, New York. 
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